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The wettability of silicon carbide by liquid CaO-SiO2 slags that contain 47 to 60 wt pct SiO2 was
studied using the sessile drop wettability technique. The experiments were carried out in Ar and
CO atmospheres. A small piece of slag was melted on SiC substrates under diﬀerent heating
regimes up to 1600 C. It was found that the wetting is not signiﬁcantly dependent on the tem-
perature and the heating rate. However, the wettability is relatively high, and the wetting is higher
for slags that contain lower SiO2 concentrations. Moreover, the wettability between the slags and
SiC is dependent on the gas phase composition, and it is higher in Ar than that in CO. When the
SiO2 concentration changes from 47 pct wt to 60 pct wt, the wetting angle changes from 20 deg to
73 deg in Ar and from 58 deg to 87 deg in a CO atmosphere. The formation and bursting of gas
bubbles also was observed after some contact time, which indicates that the wetting system is a
reactive type. However, microscopic studies indicated that no metal phase exists at the slag/
silicon–carbide interface. Therefore, it was concluded that chemical reactions between the slag
and SiC take place and that SiO2 is slowly reduced to form CO and SiO gases. Based on the
experimental data, the dependence of the Girifalco–Good coeﬃcient on the slag composition and
the relationship between the interfacial tension of CaO-SiO2 slags and SiC also were estimated.
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I. INTRODUCTION
INTERFACIAL properties at the solid–liquid inter-
face play an important role in many metallurgical
processes. The degree of wetting a solid by a liquid in
a solid–liquid–gas, three-phase system is characterized
by the conditions of thermodynamic equilibrium. The
proﬁle adopted by a liquid drop resting in equilibrium
on a ﬂat horizontal surface is governed by the balance
between surface and gravitational forces (Figure 1). The
relationship between the contact angle and the respec-
tive interfacial tensions acting at point A of three-phase
contact is given in the Young equation,[1] which is as
follows:
cSG  cLSð Þ ¼ cLG  cos h ½1
where h is the contact angle and cLG, cLS, and cSG are
the liquid/gas, liquid/solid, and solid/gas interfacial
tensions, respectively. When a reaction occurs at the
interface, the free energy change per unit area per unit
time also enhances wetting. In this case, the Young
equation [1] should be corrected for this driving force.
According to Laurent,[2] the smallest contact angle
possible in a reactive system is given as follows:




Here, h0 is the contact angle of the liquid on the
substrate in the absence of any reaction. Dcr takes into
account the change in interfacial energies brought about
by the interfacial reaction, and DGr is the change in free
energy per unit area released by the reaction in the
immediate vicinity of the liquid/substrate interface. In
general, DGr is one of the major factors that governs
wetting in the reactive system. However, it is diﬃcult to
determine this value quantitatively from experiments or
from theoretical calculations. In reality, the diﬃculty
remains in correlating the time-dependent interfacial
reaction with the kinetics of wetting.
In many metallurgical processes, silicon carbide (SiC)
is in contact with molten phases. For instance, more
than 65 pct of the industrialized world’s iron blast
furnaces use SiC bricks as the lining materials.[3] Silicon
carbide also has contact with molten aluminum and
cryolite in electrolytic reduction cells for the production
of aluminum, in which SiC is used as the sidewall
lining.[4] In the directional solidiﬁcation of silicon, which
is used to produce silicon feedstock for solar cells, when
carbon exceeds its solubility limit in silicon, SiC particles
are produced and dispersed throughout the melt.[5] In
the present study, the contact between silicon carbide
and CaO-SiO2 melts is investigated.
The surface tension of CaO-SiO2 slags has been
measured in several studies. The dependence of slag
surface tension on the temperature is small.[6–10] For
instance, on the one hand, the surface tension of a slag
with 0.44 molar fraction of SiO2 in argon decreases from
455 mNm1 to 445 mNm1 with increasing temperature
from 1470 C to 1600 C.[10] On the other hand, the
dependence of surface tension on temperature varies in
regard to the gas phase. The slag surface tension
decreases slowly with an increasing temperature in
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argon, whereas it increases minimally with an increasing
temperature in oxygen.[10] Considering the slag with 0.44
molar fraction of SiO2, its surface tension at 1550 C in
oxygen is 425 mNm1, whereas it is 450 mNm1 in
argon. The surface tension of CaO-SiO2 slags is mainly
dependent on the slag chemical composition, and it
increases with a decline in the SiO2 concentration. For
instance, surface tensions of slags containing 0.415 and
0.634 molar fraction of SiO2 at 1600 C are 477 mNm1
and 380 mNm1, respectively.[9] The relationship
between the surface tension and the composition of
CaO-SiO2 slags will be described later.
II. METHODOLOGY
The contact of various CaO-SiO2 compositions with
SiC at elevated temperatures was investigated using the
sessile drop wettability technique as described in the
next section.
A. Experimental Setup and Conditions
A horizontal tube furnace was used to study the
wetting properties in the sessile drop method. A
schematic diagram of the experimental setup is shown
in Figure 2. The sample is located in the center of the
heating element, which is in the middle of the chamber.
All heated furnace parts, which include the element and
heat shields, are constructed of graphite, which allows
for both extremely fast and slow heating or cooling
rates. The temperature of the furnace is controlled using
a Keller (GMBH, Ibbenduren, Germany) PZ40 two-
color pyrometer that operates from 900 C to 2400 C
focused on the edge of the graphite sample holder. A
ﬁre-wire digital video camera (Sony XCD-SX910CR,
Sony Corporation, Tokyo, Japan) with a telecentric lens
(Navitar 1-50993D, Navitar Inc., New York, NY) is
used to record images from the sample at 960 9
1280 pixels. The telecentric lens is especially suitable
for this type of measurement, with a 12 times zoom that
allows for an image size from 50 to 4 mm across the
frame, which at maximum magniﬁcation is equivalent to
3 lm per pixel. A Cambridge Sensotec Rapidox 2100
(St. Ives, UK) (with a range from 1017 ppm to 100 pct
O2) was used to measure the partial pressure of oxygen
continually in the gas outlet during the experiments.
The furnace was designed to study the contact
properties, the interaction between a small liquid sam-
ple, and a solid substrate with 10 mm diameter and 2 to
5 mm height. The liquid drop must be small enough to
sit on top of the substrate without touching the edges. In
this study, a piece of slag with 15 ± 1-mg mass was
added on SiC substrate. The furnace chamber was
evacuated initially and then ﬁlled with the required
atmosphere. Pure argon (99.9999 pct) was used as the
gas phase in most experiments, and a few experiments
were carried out in a CO atmosphere.
Two heating regimes were used for the experiments.
For regime I, the furnace was heated to 900 C in
approximately 10 minutes and then to 1500 C at 50 C/
min. The sample then was heated with the rate of 20 C/
min to 1550 C and then to 1600 C with holding times
for 15 minutes. Finally, the sample was cooled rapidly
to room temperature. For regime II, the furnace was
heated to 900 C, similar to regime I. Then, it was
heated with 120 C/min to 1600 C, was held for
15 minutes, and ﬁnally was followed by rapid cooling
to room temperature.
The time of the completely liquid drop formation was
considered as the initial contact time. Some photos
taken from the samples were used to measure the
contact angle between the SiC and slag droplets. The
samples examined with the slow heating rate in regime I
also were mounted, and cross sections of them were
prepared. These cross sections were used to determine
the chemical composition of slags and to study the
interfacial area between SiC and slags by the Electron
Probe Micro Analyser (JEOL JXA-8500F Hyperprobe,
JEOL Ltd., Tokyo, Japan).
Fig. 2—Schematic diagram of the experimental setup.
Fig. 1—The relations at equilibrium between the respective surface
and interfacial-tensions and the contact angle h in wetting condition.
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B. Materials
1. Slag
In the present study, CaO-SiO2 slags that contained
47 pct, 50 pct, 55 pct, and 60 pct SiO2 were used, which
are called slags A, B, C, and D, respectively. These slags
were prepared by mixing pure oxides of calcium and
silicon and then melting them in graphite crucible in an
induction furnace. The obtained slags then were casted
and crushed down. The compositions of the prepared
slags are shown on the CaO-SiO2 phase diagram in
Figure 3.[11]
2. Silicon carbide
Two forms of SiC substrates were used. First, a ﬂat
surface of SiC powder was prepared. In this case, the
SiC powder was pressed using 63.7-kg/cm2 pressure in a
small graphite crucible with an 8 mm inside diameter,
a 3 mm height, and a 1 mm depth. It was found that a
substrate made of SiC particles is not proper for
measuring the wettability parameters, which will be
discussed in Section III–A. Therefore, a single crystal
substrate of SiC was used. In this case, single crystals
from a commercially produced SiC bunch were sepa-
rated, and they were polished by diamond disk to make
ﬂat SiC plates with approximately 1 mm thickness. It is
worth noting that the structure of SiC single crystal was
studied by X-ray diﬀraction (XRD) with Copper target
and by changing the diﬀraction angle between 20 and
60 deg. The silicon carbide was characterized as a-SiC
that contains mainly Moissanite-6H with some
Moissanite 4H and possibly some Moissanite-3C.
III. RESULTS AND DISCUSSION
The obtained results from the wettability experiments
on SiC powder and single crystal substrates are pre-
sented and discussed in this section.
A. Wettability of Sic Powder
The wettability of SiC powder substrate with slags B
and D was investigated in Ar with the heating regime I.
It was observed that slag B starts to melt at 1585 C,
whereas slag D starts to melt at 1478 C. Observing a
lower melting point for slag D than for slag B agrees
with the melting point diﬀerence in the phase diagram
(Figure 3). The higher melting point for slag B, which
was greater than the observed melting point in the phase
diagram (1540 C), can be related to the photos taken
from one side of the particle. It also may be related to
the heat transfer from the substrate to the slag particle.
In this case, the contact between the slag piece and the
substrate—where heat is transferred to the slag—is
important, because the sample melts faster when higher
contact areas exist.
It was observed that the liquid slag droplet is stable
for a short time on the substrate and then it disappears
through slag penetration into the SiC substrate. The
lifetime of the droplet was 5 seconds for slag B and
approximately 3 minutes for slag D as illustrated on the
sample temperature proﬁle in Figure 4. The shorter
lifetime of the slag B droplet compared with the slag D
droplet may be related to the better wettability of SiC by
slag B. This advantage can be found in the changes of
the contact angle for both slags as shown in Figure 5.
Better wetting of SiC by slag B creates a faster ﬂow
between the SiC particles so that the droplet disap-
peared in 5 seconds as shown in Figure 6.
Considering good wetting of SiC by slags B and D as
well as the rapid changes of the contact angle, it is
diﬃcult to determine properly the contact angle. As
mentioned, the observed rapid change in the contact
angle is related mainly to the mass transport of liquid
slag into the SiC substrate. If a bulk substrate of SiC is
used instead of SiC powder, then a much slower slag
penetration, or no penetration, is expected. Hence, the
wettability of SiC single crystal by the slags was studied.
B. Wettability of SiC Single Crystal
The results of the wettability of SiC single crystal by
slags A, B, C, and D in an Ar atmosphere and by slags A
Fig. 3—The CaO-SiO2 phase diagram
[11] and the composition of the
prepared slags.
Fig. 4—The stable range of the droplets of slags B and D on SiC
powder substrate on the sample heating regime.
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and D in a CO atmosphere are described in the
following sections.
1. Wettability in Ar
For the experiments in heating regime I, it was
observed that slags A through D start to melt at
1580 C, 1567 C, 1530 C, and 1493 C, respectively.
These melting points are equal to or above the melting
point of these slags on the phase diagram (Figure 3).
This inconsistency may be caused by the continuous
heating of the samples, the sample observing angle,
personal errors, or the heat transferred from the
substrate to the slag particle as described earlier. The
observed melting points for slags B and D during
the experiments on SiC single crystal were diﬀerent from
the melting points observed during the experiments on
Fig. 5—The changes of the contact angle between slag drops
and SiC powder substrate after the formation of a complete liquid
slag.
Fig. 6—The contact of slag B (CaO-50 pct SiO2) with SiC powder substrate. Images (a) to (d): before complete melting, image (e): completely
liquid drop formation, and images (f) to (i): second by second after drop formation.
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SiC powder substrate. This may be related to the
observations, the shape of the solid slag particle, or
the heat transfer to the particle through the substrate.
The melted slag appeared to be a completely liquid drop
some time after it started to melt. The slag was drop-
shaped for a length of time, and then, gas bubbles
started to appear. The period of time it took for the slag
to melt completely and for bubbles to appear as well as
the correspondent temperature ranges are presented for
all slags in Table I.
For the experiments in heating regime II, it was
observed that slags A through D started to melt at
1590 C, 1580 C, 1530 C, and 1500 C, respectively.
These melting points again are above the melting point
of the slags on the phase diagram. However, they are
similar to the observed melting points in slow heating
rate experiments, although slightly higher. The melted
slag again was a complete liquid drop some time after
melting and remained so for an extended period of time
(Table I) before bubble formation occurred.
The changes of the contact angle between the slags
and the SiC for both slow and rapid heating rates are
shown in Figure 7. As we observe in the ﬁgure, the
wetting of SiC is dependent on the slag chemical
composition. Obviously, wetting is better for lower
SiO2 contents. As also shown, the contact angle for the
slags containing 50 pct and 47 pct SiO2 is relatively low
and with similar trend, whereas for slags containing
55 pct and 60 pct SiO2 is higher and initially decreases
fast and then levels oﬀ. Figure 7 indicates that the
contact angle for slags with higher SiO2 concentrations
is always larger except for slag D in Figure 7(b). Heating
rate and temperature have no signiﬁcant eﬀect on the
contact angle as observed in Figure 7, whereas the eﬀect
of slag chemical composition is considerable. This
observation is in agreement with the dependence of the
surface tension of CaO-SiO2 slags with the temperature
and slag chemical composition as described earlier.
2. Wettability in CO
In principle, the type of gas phase in the sessile drop
method can aﬀect the wetting properties by aﬀecting the
liquid/gas and solid/gas interfacial tensions. To study
the eﬀect of the gas phase on the wettability of SiC by
CaO-SiO2 slags, the wettability experiments were carried
out in a CO atmosphere for slags A and D. In this case,
the experiments were carried out with the heating regime
II and used SiC single crystal as the substrate.
It was found that the contact angle is always larger in
CO gas than in Ar gas as shown in Figure 8. However,
the contact angle changes in a CO atmosphere are fewer
than the contact angle changes in an Ar atmosphere. It
also was observed that bubble formation and bubble
bursting in a CO atmosphere is much less than that in an
Ar atmosphere, so it was possible to measure the contact
angle in longer contact times as observed in Figure 8.
The larger contact angle in a CO atmosphere than in
an Ar atmosphere may be related to the lower oxygen
partial pressures when CO is used. The measured
oxygen partial pressures in the gas outlet from the
furnace chamber indicated that the oxygen partial
pressure for the experiments in CO are around 10 times
lower than the oxygen partial pressure for the experi-
ments in Ar pO2 in AR ¼ 1 1023atm
 
: Lower oxygen
partial pressure may increase the slag surface tension
and, therefore, contact angle as mentioned by Sharma
and Philbrook.[8]
Table I. The Temperature Range and Duration of Observing Single-Phase Liquid Drop of Slag on SiC Single Crystal
Slag
Heating Regime I Heating Regime II
Temperature Range Duration Temperature Range Duration
A 1600 C–1600 C 5 min 1600 C–1600 C 0.9 min
B 1600 C–1600 C 4 min 1580 C–1600 C 3.2 min
C 1530 C–1557 C 3.3 min 1530 C–1600 C 11.45 min
D 1500 C–1550 C 11.8 min 1500 C–1600 C 2.8 min
Fig. 7—The changes in the contact angle between slag drops and
SiC single crystal substrate after the formation of a complete liquid
slag in slow (a) and rapid (b) heating regimes.
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C. Theoretical Aspects of SiC Contact with the Slag
The initial contact angle after the melting of slag and
the ﬁnal contact angle before bubble formation are
shown in Figure 9 with corresponding sample temper-
atures. As we observe, a range of contact angle exists for
each slag composition, and this range increases with
increasing SiO2 concentration. The bubble formation
and bubble bursting also are observed later for higher
SiO2 concentrations. The bubbles indicate that we face a
reactive system, and chemical reactions take place at the
slag/SiC interfacial area. Assuming that the spread of
slag on the substrate is caused by these chemical
reactions, the initial contact angle between the slags
and SiC can be considered as the static contact angle.
This assumption is fairly reasonable because contact
between the reactants is necessary prior to the chemical
reactions. The relationship between the initial contact
angles and SiO2 concentrations for both Ar and CO
atmospheres is shown in Figure 9 by the dashed lines.
It is diﬃcult to calculate the contact angle between
the CaO-SiO2 slags and the SiC substrate because of the
lack of experimental data in literature as well as the
accuracy of the databases of the commercial chemical
and thermodynamic software. However, this contact can
be studied with regard to the developed theories for the
contact of liquids and solids. An equation that relates
the free energies of cohesion for separate phases to the
free energy of adhesion, and hence the surface tensions





p ¼ cSG þ cLG  cLS ½3
The proportionality factor F is somewhat a semiem-
pirical factor and varies generally in the range between
0.32 and 1.15. The contact angle between solid and
liquid can be calculated from Eqs. [1] and [3] as
follows[13]:






The surface energy of SiC structures has been estimated
according to the simple broken bond model of
Skapski.[14] This model predicts a surface energy value
of 1450 mNm1 for the (0001) face of hexagonal a-SiC.
This value is the same for the (111) face of cubic SiC,
because they have the same atomic structure. It is worth
noting that this value is lower but still close to the value
of 1767 mNm1 that was estimated by Takai et al.[15]
using Monte Carlo simulations for a relaxed (111) face
of cubic SiC. Unfortunately, no measured data about
the surface energy of crystal faces of hexagonal a-SiC
was found in the literature. Such data can help us obtain
the average surface energy of the crystal faces and apply
it for more representative calculations.
It was mentioned that the surface tension of CaO-
SiO2 slags mainly is dependent on the slag chemical
composition and not on the temperature. The relation-
ship between slag surface tension and SiO2 concentra-
tion is shown in Figure 10 and is based on the surface
tension measurements in an Ar atmosphere.[8–10] As
observed, the slag surface tension decreases linearly with
an increasing SiO2 concentration, which is shown as
follows:
cLG ¼ 681:58 474:15XSiO2 ½5
The contact angle between CaO-SiO2 slags and
SiC substrate was calculated as a function of SiO2
Fig. 8—The changes in the contact angle between slags A and D
and SiC single crystal substrate in Ar and CO atmospheres (rapid
heating regime II).
Fig. 9—The changes in the measured contact angle between slag and
SiC substrates in regard to the temperature of samples (symbols),
and the ﬁtted line to the initial contact angles in Ar and CO atmo-
spheres (dashed lines).
Fig. 10—The relationship between the surface tension of CaO-SiO2
slags and the slag composition based on the experimental measure-
ments in Ar atmosphere.
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concentration using Eqs. [4] and [5] and assuming
cSG = 1450 mNm
1. The results for various F values
are illustrated in Figure 11 by solid curves. As shown,
the calculated contact angle is dependent on the F
value, and it is larger for smaller F values. The relation-
ship between the measured contact angles in Ar and
the slag composition also are represented in Figure 11.
Considering the crossover points of the ﬁtted line to
the measured contact angles (dashed line) and the the-
oretical calculated curves, the dependency of F to the
slag chemical composition may be obtained as follows:
U ¼ 1:35 1:74XSiO2 ½6
Considering Eqs. [5] and [6] as well as cSG =
1450 mNm1, the interfacial tension between the slag
and SiC was calculated from Eq. [3] for various SiO2
concentrations as shown in Figure 12. Obviously, a
fair linear relationship exists between the interfacial
tension and the composition changes:
cLS ¼ 2701:9XSiO2  227:18 ½7
D. Reactions in the System
Using wavelength dispersive spectroscopy (WDS) by
EPMA to analyze the slags contact with SiC single
crystal in Ar indicated that the chemical composition of
the slags is not far from that of the original slags. The
SiO2 content of slags A, B, C, and D was 48.6 pct,
49.6 pct, 54.7 pct, and 59.7 pct, respectively. These
results may indicate that the extent of SiO2 reduction
from the slags by SiC, which is the reason for the bubble
formation, is not substantial within the applied contact
times.
The interfacial area between the slags and SiC single
crystal are shown in Figure 13. As is shown, no
penetration occurs of slag into the SiC single crystal.
This observation may prove that the observed penetra-
tion of slag in SiC powder substrate only is caused by
the high wetting and not by the chemical reactions.
Many cracks also occur in the solidiﬁed slags, which are
related to the changes in the slag structure during
solidiﬁcation. Moreover, the amount of the bubbles
trapped in the solidiﬁed slag increases with an increase
in the SiO2 concentration, as observed for slags C and D
in Figure 13. This result may indicate that the gas
holdup of CaO-SiO2 slags increases with an increase in
the SiO2 concentration.
Inspecting the interfacial area between the SiC and
slags indicated that no metal phase exists at the
interface, which signiﬁes that the reactions in the system
do not lead to the formation of silicon metal. This
indication may be because silicon production requires
low activities of silicon, which is not fulﬁlled through the
contact of slag and SiC. According to these observa-
tions, therefore, it can be suggested that SiO2 slag reacts
with SiC to form gaseous products, which are shown as
follows:
2 SiO2ð Þ þ SiC ¼ 3SiO gð Þ þ CO gð Þ ½8
Considering unit activity for SiC, pSiO+ pCO = 1 and
the Gibbs free energy of the above reaction (DG0), the
partial pressure of SiO, pSiO, at equilibrium in a CO
atmosphere can be determined by the equation:





Quartic function Eq. [9] was solved by Ferrari’s solution
method for given SiO2 activities and various tempera-
tures, and the results are illustrated in Figure 14. DG0
for various temperatures was calculated by HSC Chem-
istry version 4.1 (Outokumpu Research Oy, Finland).
As is shown, the equilibrium partial pressure of SiO
increases with increasing SiO2 activity and temperature.
The activity of SiO2 in slag is signiﬁcantly dependent
on the chemical composition. For instance, Chipman[16]
measured aSiO2 ¼ 0:05 for a molar fraction of SiO2 equal
to 0.46 at 1600 C, whereas Kay and Taylor[17] mea-
sured aSiO2 ¼ 0:16 for a molar fraction of SiO2 equal to
0.48 at 1550 C. The activity of SiO2 increases with an
increase in the SiO2 concentration, and it is approxi-
mately unity for molar fractions of SiO2 equal to
0.63.[18]
In regard to the SiO2 activities in the slags and the
corresponding high-equilibrium partial pressures of SiO
gas in the system, chemical reaction [8] proceeds at the
Fig. 11—The relation between the contact angle and the SiO2 con-
centration; theoretical calculations for ﬁxed F values (solid curves)
and measured (dashed line).
Fig. 12—The slag/SiC interfacial tension dependence on slag compo-
sition.
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slag–silicon carbide interfacial area. The continuous
ﬂows of pure Ar and CO in the furnace chamber
maintain the small SiO partial pressures, so the chemical
reaction is always far from the equilibrium in the applied
reaction. It is worth noting that for the case of using CO
gas, reaction [8] takes place slower than in Ar because of
the smaller driving force for the reaction. This observa-
tion occurred in the experiments with much less bubble
bursting from the slag surface in CO atmosphere.
IV. CONCLUSIONS
The wettability of SiC powder and SiC single crystal
by CaO-SiO2 slags was investigated by the sessile drop
wettability technique, and the results are as follows:
1. The wetting of SiC by CaO-SiO2 slags is relatively
high. The CaO-SiO2 slag penetrates to the SiC pow-
der substrate because of high wetting, whereas no
penetration occurs when SiC-single crystal is used.
2. The contact angle between CaO-SiO2 slags and SiC
mainly is dependent on slag chemical composition
and atmosphere, whereas the heating rate (tempera-
ture) has no signiﬁcant eﬀect.
3. The wetting decreases with increasing SiO2 content.
The wetting angle changes from 20 deg to 73 deg
when SiO2 concentration changes from 47 pct to
60 pct in Ar atmosphere.
4. The wetting in a CO atmosphere is less than that in
Ar atmosphere. The wetting angle changes from
58 deg to 87 deg when SiO2 concentration changes
from 47 pct to 60 pct in CO atmosphere.
5. Based on the available thermodynamic databases, it
is diﬃcult to calculate the accurate contact angle
between SiC and CaO-SiO2 slags.
6. Bubble growth and bubble bursting from the slag
droplet take place through the SiO2 reduction by SiC
substrate. According to the microscopic studies, the
Fig. 13—The cross sections of the solidiﬁed slags on SiC single crystal substrate.
Fig. 14—The relationship between the equilibrium partial pressure of
SiO gas with temperature for various SiO2 activities (reaction [8]).
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reactions in the system do not lead to the silicon
metal formation and only CO and SiO gases are
formed.
7. Based on the Girifalco–Good theory, the relationship
between the slag/SiC interfacial tension and slag
composition was calculated as follows: cLS ¼
2701:9XSiO2  227:18.
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